Abstract
Introduction
Sand Motor is a 21 Mm 3 mega nourishment along the Dutch coast that is con-11 structed well above storm surge level and therefore largely shaped by wind.
12
While the Sand Motor accommodates fetches up to 1.0 km and is perma-13 nently exposed to wind, the dry surface area is remarkably stable (Hoonhout 14 and de Vries, 2016a ). An armor layer consisting of shells, pebbles and cobbles 15 prevent erosion by wind and thus limit the sediment availability (following 16 the definition of Kocurek and Lancaster, 1999 the Sand Motor an availability-limited coastal system.
20
In an availability-limited coastal system, not the wind transport capacity,
21
but the sediment availability governs the sediment supply towards the dunes an adapted threshold velocity that relates the theoretical wind transport 28 capacity to a measured sediment transport capacity (Bagnold, 1937) . In the Motor region that challenges the spatial aggregation of sediment availability. cobbles and other non-erodible material.
77
The predominant wind direction is south to southwest. Storms have a 78 tendency to be oriented either southwest or northwest. Also the sediment 79 transport potential (Ψ), defined as:
in which u is the wind speed, is predominantly southwesterly or northwest- 
89
The Sand Motor provides a unique opportunity to perform measurements 
125
The masts can be rotated, but are not self-rotating to the wind as the in approximately halving the per-mast particle counts. The halving of the 176 particle count does not reflect any physical behavior and is therefore averted.
177
Particle count time series are interchangeably referred to as particle count 178 rates as the measurement interval was 1 Hz.
179
The overall particle count time series are used for comparison with the 
186
Horizontal gradients in particle counts are computed from the per-mast 187 particle count time series and the distance between the measurement masts.
188
Vertical distributions in particle counts are computed from the per-sensor 189 particle count time series for each measurement mast.
190
Particle counts are converted into sediment fluxes following Barchyn et al.
191
(2014): analysis. Other particle counts (n pc ) are corrected for orientation inaccura-cies (n pc ) using the basic geometric correction:
Periods without significant particle counts are not discarded from the 201 analysis, except for the determination of the average wind direction as the 202 wind direction tends to show random behavior for low wind conditions. The 203 last column in Table 1 states the percentage of time in the laser sensors were 204 well oriented with respect to the wind direction. 
Results

206
The conditions during the field campaign were characterized by calm and 
211
The average overall particle count rate over the entire experiment was 120 cannot be described by a monotonic function of any kind.
231
In the remainder of this paper it is shown that the storm deployments particle count is not explained by wind speed.
241
No relation between the still water level and the overall particle count 242 is found (Figure 5b ). There is no evidence that the spring-neap modulation 243 of the high water level of about 0.5 m influenced the overall particle count 244 significantly. 
Wind direction and sediment source areas
246
The vast majority of per-mast particle counts registered at the stationary 247 mast, that was located at the high water line during almost the entire field 248 campaign (Figure 2) , was registered from a limited number of wind directions.
249
These directions do not coincide with the prevailing wind direction or the 250 wind direction with the largest transport potential (Figure 6a ). The number of particles counted in the upper laser sensor was consistently 294 low (≤ 1%), suggesting that only a small number of particles bypassed the 295 equipment at this point. fetch. The peak in overall particle count is at 3 m+MSL irrespective of the 312 wind speed and available fetch. Therefore the overall particle count seems to 313 be limited by location rather than wind speed or available fetch. The specific 314 location at which the particle count peaks corresponds to the high water line 315 and the onset of the shell pavement that largely covers the dry beach. Figure 11: Average overall particle count rates depending on governing wind speed and bed level at measurement location, and average still water level depending on governing wind speed.
Discussion
317
The positive gradients in per-mast particle count in the intertidal beach The negative gradients in per-mast particle count at the transition be- As the majority of the Sand Motor's subaerial surface has never been influ-389 enced by hydrodynamics, the beach surface in these areas is never reworked. dune lake and lagoon to be phased.
419
From the measurements the following conclusions can be drawn: 420 1. In the Sand Motor region, the (southern) intertidal beach area is a 421 more important source of aeolian sediment than the dry beach area. 
